It is therefore evident that on such substrates liquid effectively accumulates with nanoparticles still being mobile in it at the time of arrival of a new droplet. Scale bar is 100 nm. were printed at separations of 3-5 m. The larger separation results in an increased impact distribution of droplets on the substrate. This is likely due to the fact that although the lateral electric field is zero at the nozzlesubstrate axis, a lateral deviation from this equilibrium position will cause droplets to drift away from it.
Supplementary
Increasing the nozzle-substrate separation therefore also increases the impact distribution. The structure attains a diameter which is about 2.5 times larger than single droplet footprints. Scale bar is 200 nm. spectrum has a slightly red-shifted resonance, the amount of this shift is not as large as expected and the spectra are relatively broad revealing losses inside the pillar. This is not surprising as not annealed pillars consist of a multitude of individual gold nanoparticles which are effectively separated by their surfactant coatings. Therefore, the scattering behavior of such a structure is a result of collective emission by many dipoles originating from individual gold nanoparticles. This leads to spectral inhomogeneous broadening and, although the longitudinal resonance is slightly red-shifted as compared to the transverse resonance, the spectra do not entirely resemble those of a bulk gold nanopillar. b, The optical scattering spectra taken after annealing result in strongly shifted peaks, which are also substantially narrowed. The resonance wavelengths are now in reasonable agreement with theory 23 and the spectra are clearly polarization dependent. We also note that when excited at longitudinal polarization, both annealed and not annealed pillars emit as strong longitudinal dipoles. This is evident from their observed doughnut shape in dark-field imaging 33 . 
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Growth instability of tilted pillars. It is apparent from Figure 7 that nanopillars, grown at a tilting angle, stop growing as soon as they reach a certain height (vertical distance between pillar tip and substrate). Instead they give rise to a new pillar. This may be related to the fact that the electric field between nozzle and substrate is not constant but strongly increases when approaching the nozzle. Accordingly, also the ENA effect will be affected as the pillar apex grows to higher elevation. Droplets will be attracted differently to a growing pillar for the cases where its apex is closer or further away from the substrate. It is generally found that the height of tilted pillars is approximately proportional to their tilting angle, with a higher angle (with respect to the substrate) resulting in higher pillars. This is intuitively reasonable, since lower angles imply higher substrate velocities, which would require a stronger action of ENA to attract droplets to a growing pillar. In such a case, the droplet attraction is expected to fail with a higher probability compared to the situation where the velocity is low. The inhomogeneous nature of the electric field implies that controlled tilting over the course of increasing height may require active compensation of the electric field variation. Future research will deal with this subject in more detail. 
Droplet impact velocity.
The acceleration a x at spatial step x is obtained by subtracting the drag force from the Coulomb force. Here Q 0 is the droplet charge, E is the electric field in the z-direction, d is the droplet diameter, ρ the density of ntetradecane, air the viscosity of air, v x-1 the droplet velocity at spatial step x-1 and C the Cunningham correction factor. E is obtained with a numerical simulation of the electrostatic field of the geometry shown in Figure 2c (see Methods for simulation details). The charge on a droplet results from the electric field of the same simulation and was assumed to be equal to the integrated surface charge on the small pendant hemisphere at the meniscus tip (see Fig. 2c for an illustration). The droplet charge Q 0 was found to be approximately equal to half the Rayleigh limit, the latter being the maximum charge a droplet can withstand before it ruptures. This is in good agreement with droplet charges in microdripping, which were reported to approach half the Rayleigh The size equality of a droplet and its footprint. To test our assumption of droplet and footprint equality the actual droplet size was obtained from the experimentally measured flow rate and ejection frequency. The latter was derived from the experimental data of Figure 2a while the flow rate was obtained with a dedicated experiment. It is worth noting that the frequency data, although extracted from footprint measurements, is evaluated independent of the assumption that footprint size equals the droplet diameter. In order to assess the flow rate of ejected ink, the volume of printed pillars was determined in relation to the duration of voltage application (pulse length). Since the relationship between pillar height and pulse length is expected to be linear, the volume of a printed nanopillar is proportional to the flow rate. The volume of the nanopillars could be estimated, after visualizing and measuring the height of pillars with the help of scanning electron microscopy (SEM), from the following formula: Since the flow rate scales with d 3 , the droplet diameters derived by footprint experiments only deviate by 23% from this result. However, an important aspect has so far been ignored. Due to the low observed flow rates, a similar fluid portion than that being ejected, may vaporize from the meniscus surface therefore altering the nanoparticle concentration of ejected droplets. Vaporization only removes solvent but not nanoparticles, consequently increasing the ink concentration at the nozzle exit. If the solvent vaporization at the nozzle is comparable to the ejection flow rate, this phenomenon can have a marked effect during ejection. In the worst case, for a meniscus vaporization flow rate that is larger than the ejection flow rate, the ink concentration will continuously increase and the nozzle will finally clog. This was never observed during the present experiments, even when constantly ejecting for tens of minutes, leading to the conclusion that at all times the vaporization flow rate at the meniscus during droplet release is indeed lower than the ejection flow rate. If the meniscus is assumed to be hemispherical, the vaporization flow rate can be easily estimated using a simple formulation 36 which is valid for spherical droplets and basically states that the flow rate V is proportional to the diameter of the droplet and a vaporization constant denoted by K.
V dK (S3)
This relation is approximately valid also for a hemispherical meniscus, for which the result has to be simply halved. A value for K at room temperature can be found in the literature 36 Supplementary Fig. S2 , black squares). In the limit where the two flow rates, vaporization at the meniscus and ejection, have approximately the same value, only 50% of the solvent will depart the nozzle together with nanoparticles. The other 50% will vaporize into the gas phase. Supplementary Figure S5 suggests that working in the intermediate range, where the flow rate has a local minimum, will be possible without active feedback control on areas of at least 300x300 µm (given by our piezo-stage), as long as the substrate is sufficiently flat and horizontally aligned. Indeed, all our studies have been performed without active feedback control. As an example, Figure 5b shows an array of printed dots which have an essentially constant extent even though H was not actively controlled during the printing process.
Similarly, experiments intended at separating footprint sizes by a fast substrate movement, suggest low sensitivity of droplet size and frequency on variations of H (see Supplementary Figure S4 ). where E is the electric field. As equation (S7) is meant to only state a proportionality relation, the integral of equation (1) ln
Effect of nozzle diameter
where E is the electric field, V the applied voltage, D the meniscus diameter and H the nozzle-substrate distance.
The expression for the electric field at the tip of the meniscus has been adapted from the analytical solution for the case of a rounded semi-infinite wire, facing an infinite plate 37, 38 . Equation (S8) Diffusion-dominated nanoparticle motion. The Peclet number (Pe) compares convective particle motion, induced by the vaporization process, with Brownian particle diffusion. For a spherical droplet it is defined as Pe = 2 KD p -1 , with K being the rate of droplet surface shrinking (see above) and D p being the nanoparticle diffusion constant according to the Stokes-Einstein relation. In the case of an undisturbed spherical droplet of tetradecane, the resulting Pe value is 0.63. The actual value will be higher, due to wetting-induced vaporization enhancement.
Still, the final value is expected to be in the range of unity, especially since particle deposition is expected to occur at a state during which the droplet has not yet considerably wetted the substrate. For such low Pe numbers, particle movement is expected to be largely diffusion-dominated 17 .
Droplet impact spreading. To explain the actual impact process the related Weber (full black squares) and
Reynolds numbers (open circles) were evaluated and are plotted with respect to the droplet diameter in separation can be found in Supplementary It is also worth noting that independent of the externally applied electric field, the droplet surface charge will cause a reduction in the surface tension value used in the above calculations (not exactly quantifiable during the short impact process). However, the increase in D * max will likely be minor even for the case of fully surface-relaxed droplet charges 34 . are expected to adsorb on the substrate while the actual diameter of the sessile droplet still resembles the diameter of its spherical state. We also find that for all droplet sizes under investigation D is smaller (but of the same order of magnitude) than the vaporization time (due to the low Peclet numbers, particle motion is largely diffusion-dominated). Although diffusion allows complete particle movement along the droplet domain at a timescale shorter than complete vaporization, for a particle to reach the substrate before the contact line has substantially moved, additional forces must be in play. These are likely short (mainly Van-der-Waals) and long range (mainly electrostatic) DLVO forces. Due to the nonpolar nature of the solvent and the incomplete formation of a double layer at the liquid-substrate interface after impact (resulting in a long Debye-length), it is likely that attractive long-range electrostatic interactions between nanoparticles and substrate persist at distances equal to even the largest observed droplet sizes. The incomplete double-layer formation is based on the fact that the timescale of particle settling, and for most droplet sizes even the time of vaporization, is expected to be shorter than the charge relaxation time This will lead to weak shielding of the substrate electric potential and therefore to an increased Debye-length. The strong attractive interaction between the employed gold nanoparticles and glass substrates, even for complete double layer formation, was apparent for ink solutions kept in glass bottles, where the otherwise stably dispersed nanoparticles formed a visible film on the glass wall.
